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(2) T^SftSS&ST-g&Lfdbl^fc^fSiii: 
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SB^n^o *»wte*i^Ttt, a i bn (7v*ex-rv 

7^p- h U ;K> * if© 5 S>#;l/RJSRttMWfc «t S 7 S> 

8£ (7^*>*&) {ciD, »^otfi^ttf 

[0 0 2 2] tfc, BUHS-ISS (3) ~ (9) KTTstm 

feftSct^-pSSo BP'S, huIB-ISS (3) ~ (9) 

K75FS, 7>;l/*V«, ^l/*>»75KS, 7/1/3 
-;Ht7K»IS, 7x7-;H47K^SSrcfi75/»^(D 

HRS (1 a) SfcH: (1 b) -pasnsft^ftSfctt 
flijIB-SS^ (2 a) Sfctt (2 b) vrnZtlZitStyt 

[0 0 2 3] *«Wtc*tt5Hr;l/n— X, 7^o-X, 

&m<D7kmm?*mU-~f®jx. (1) sfct* (2) t*s 
o^nafc-ifts (1 a) sfctt (1 b) -emzti&it 

&¥0£tzlZ-&£. (2 a) gefctt (2 b) VmSnZit 
Fa, X/l/sfcylk x;^>K7=KS, 7/lo-;H£ 

2 0 o~2o 0 o<D&ft?mit&®*>, 
±mtmmmm-m^ (1 a) *it& (1 b) r-aisn 
s{t^ft*fefi-»s (2 a) sfeti (2 b) T-a?n 

[0 0 2 4] fi«WitflUcS#?nsttffio— oi: L 

[Proc. SPIE Vol.2195, 22 5 — 
2 2 9 (1 9 9 4)]. CtHb*ffi±t2>rctbiC, -« 

[0025] *«ifl-pflifflRrfi*siB*#j©iii*ff>j*?«j* 

y?-a-/US, 7fra*i/*f-ML. 7->a* 
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731/— K b'J^n-/M*y hU^Ui/S?;l/x— 10 
r/k h y ^D-zl/T'n/ly h 'J ^*'J j/S/;l/X~ f 
h iJxfD-;I/X^yh y **y S/s;;l/x— 

^^fa-;M7^>^^fD-;H© 1 ~5 W7 
5/ a * 9Mt L fcf t^ftl* « *©g£tt:&W6 

^u-;l/y7^^^© 1 ~3ffl©*f-n-/l/£tf * 

xWTt^X r t-77->D^->77t5^ f h 
v^f-n-;l/^7^-5y<D l~3<B«0^^a-;l/SA^7 
->a*^ */Wk L-fcfk^fcJ; fOg^^flfS 

-;U^iJn-;l/>7U;K fF5^ h+S^U n-;l/-7U 

f-n-;l/y»J n— /l/^U/UtO^^n— 1~3W 30 

h7^fP-/l/^J 3— /l^yd/O^f-P— /Vg<D 1 ~ 

3ffltf7^a*^7^WkL;rdk3*$ rzuzvm&w 
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;k h ijxfi/y^U 3-;|/v/*irx;H-f;k 1, 2 
-7n^>^*-/l/^ifx/Ux-x/k l. 4-7*:/ 

5>£-/t>x— t ;K **"0^-;l/^y a— /l^fcTx/i/x 
-r;k h V *7-a~)l7u/Vy h V ifx;l/X-r;l/ % 
<\*Vry*J*— /l/^tTx/l/x— r;K 1, 

^y^-^H'x/i/x-rvk ^>^xyxy h- 
/l/hijifx;i/x-f/K ^y^x'jx'J H-;l/T-h-7tr 
x;i/x-x;k 7/H£h— /l/f- f*5tfx/l/x— x;K V 
;Hf h-;K>^ex;i/x-f;W h V t^u—frfti 

[0 0 2 7] *58«fcfettS£«3i]<DE£fitt, gftflg 
#1 OOM»fc«LT5~50MH*ff»$U<, W 
1 0 ~ 4 0 fiJtW*W$ L h\ 5 S«a5*?iT*feS i: 

[0 0 2 8] *58lfl{c43i/^Tfi, 3B*JWfcKJS"r 
§ C i: fc J: o T3gtt*flBi-r S*»S**1- S jSM* 

£«M£tc «fc 0 , *«WOK«^Fft<rtllK«X'r set 

ti7^ys^i?y v-^tbTti, TiB-ttS (i 

0) frS (2 4) WSci^f^o 
[0 0 2 9] 
[ft 10] 



(10) 
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(14) 



(1 5) 
R u 
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O O HO O 
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p o 9 ° 



OH 
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(16) (17) (18) (19) (20) (21) 

R 1 * R l » R* 



R OH 
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O O O O 

J L R*» OH 

OH HO / N OH 




(2 2) 



(2 3) 



(24) 



/ v R lB R"> 

^ -fh -fh 




i 



O 

i R » 

R« 



[CC?\ R" ~R" , R- . R" . R" ~R" im-*tc 

im^cm%&7mm?%rcimmm?$i i ~ 4 cdtji 30 

R 25 , R 28 tiKiSRi?ai~4©2flSOK{t** 
STfcS. ] 

CO 0 3 0] JMWJlcfc^Ttt, S»t«fcSlB18Si£%S 

KfE4»J«f»iW»f£:J:oTII*«4 > rSfeO J f>, )«f* 
(R* ) t M K 

(fiu r 28 &mm&i~\ 2®isa«, »tt«*fcti 

JRR7~1 2©75/l/*>HS*«U M'ttH-F-* 

2>> 7Wc>)i$SU K"ttlf#«tt«rtl'f*y% 40 

[00 3 1] CCX\ R 28 <D7Jls*)l>&bLX 

x^;US, 7nt?;Ug, 77-;l/» > ->7n'v^>;l' 

^vy^/l/S^jbW P,ft5o 7 U LTti7x 

o-^h+->7i-;«, xh^i/7x^;l/S, 
p- t e r t -7h+->7x— m- t e r t -7 
h*'>7i-;l/SS¥077l/3*'>7x-;l/S, 2-*f- 
;U7xX;l/g N 3-^^l/7i-;H, 4-*f-;l/7x 50 



(2 5) ©*X7A^, it (2 6) <D*JTV*$Vim 
fts ^ (2 7) AR3|{*, |3-7h7.;l/* 

(2 5) 

n;l/S v xf;l/7i^;H> 4-tert -77;l/7x 

Tli^y^i/S, 7i^f;HfW?in5o K"© 
yaso/^F-r*^, HJ7P-K 1, 1, i-h 

^Wni^yxm-h, /77;^n7^>7 
h#07;l'tn7;^;l/^*^- K h j/U 
-K '■O-tfyx/l/d^-K 4 -7;l/*n^y-tfyx 
/I/**— K l, 2, 3. 4, 5-^>$7)l>*ti^y 

K 7* M?c07;^;I/X;U,7^- h*^ 

[0 0 3 2] 
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lit 1 1 ] 



N , 



R'-SOrC-SO.-R" 



K^S(6~ l 2<07y-/FS*fc&i/\pyy{fc7y-/F 
SSfcttR*»7~i 2©77/F*/F«£3tfo ) 
R 29 , R 30 <D7)l*JimtLXI,t*?->im, Xf-rt/g, 
7pe/Fg, 7*;I/S, 75>l/S, -y^P^y^/Fg, 
y^P'v^Fg, //l/#;F-;Fg, 7*>y^;l/g^ 

^p^/l/g, l, l, l -M)7;M-DX^;l/g, 
l. l. l-h'J^/nnif-^ yt7Mn7f;V 
StWWfctiSo 7 U-;USEfcLTtt7x p* 



(11) ^2 0 0 2- 1 0 7 9 3 8 

20 

* -* h+->7i-/H« m-^h*->7i-;H, o- 
(26) ^h^'^i-;^ lh+>'7i-;l'I > p-ter 

t-yh+^i-^l, m-t er t-7h+v'7i 

S, 3-^Wi-;H, 4-^f;l/7i^H, x 
f;l/7x-;H< 4-t e r t -7f;l/7i-;l'S, 4 
-7f-/F7 x x;i/g, f-;l/7 xx;i/SH©7;l/^;l' 
7xx;l/SjbW£ft3„ /NPy>ft7U-;b»i:LT 
{i7;l>:frp^y-tfyg, ^pp^y-tfyg, i, 2, 
10 3, 4, 5 -^y#7 ji/Xu^y-eyWStfmfbti 
So 77/F*;FS£LT&^y;7;l/g, 7x*f;Hf 

[0 0 3 3] 

Cfti 2] 



•-so 2 -o-n=1: — i=N- 



0-SO,-R* 



(2 7) 



(fflU R , R . R ttft*»l~l 2©Bim 
»iiSt«;$fcti^©7;l/*;l/SS/ct±^ay>fk7;l'+ 20 
/US, KJIsa6~i 2©7U-;l«*fctt/NPy>{k7 
y-;V#SfcttK*»7~i 2©75/l/*;HS*£*\, 
SfcR 36 , R 3 ' H:S^K«ftUr«tR«IJfi*JBJ*bT«> 

«fc<, «K«iJt««*r*ii6, r 36 , r 37 i&znzti 

mm®. 1 ~60fi»K$fctt5H£#©7^*^yS*:£ 
to ) R 35 . R 36 . R 37 £D7;F*;Fg, >\uyyqc7>\> 
*>US, 7'J— ^xn?yit7V-)im, 7^)1* 
/IMtLTtt, R 33 , R 34 ?8WlLfct>©fcn«<DiSft< 

wens,, a*s* r 36 , r 37 <D7fr*uymtLxit 
t^uym, xfpyi, 7peuyg, 77uyg, 30 

[0 0 3 4] ±EIBBftffJfc LTR(WW*5>J*-r*fc, 
F y 7/b;tP;<?yx;F*y$77xx;i'3- 
Fx7A, h'J7;l/tn^^yXM/'i(p-ter 
t-7"h*i/7x-;W 7xx;l/3-K~yA, p- F 
;Hyx;l/*>i> ! 7x-;l'3-h-')^ p- F;Fx 
yXMVl (p-tert -7h*^7xx;l/) 7x 
-;U3- Fx 7 A, F U 7;F=tP;< £ yx;F*y^F 'J 
7x-;V7M-7i, h^Wa^^yx^yi 

(p-t e r t~7F*y7xX;F) 77xX;FX;F* 40 
x7A, F'J7MD^^yx;l/*yiex (p-t e 
r t-7"h*->7i-/W 7xX;FX/F*x7A, F'J 
7)]/*a*$yx)l*,ymhVx (p- t e r t-7F 
+->7x-;i/) x;I/*x7A, P -h;i/xyxMyf 
F U 7 xz;w^- 7 As p - F ;l/xyx;l/* y® 

(p-t e r t-7h+->7xx;l/) v/7xx;FX;F* 
x7A* p- F;FxyX;F*yl?ex (p-tert- 
7h+y7xx;V) 7xx;FX;F*x7A, p-F/Fx 
yX/l/*yS?F>JX (p-ter t-7h4^>7xx 
;U) X;l/*X9A, /77./F*P7?yx;F*y&Fy 50 



7xx;FX/F*xyA % 7^yX;b*yih'J7xx;l/ 
X;l/*x7A, F 'J 7;1/^-pp< * yx;F*y$ F y 7?- 
;FX;F*x 7 A, p - F ;l/xyxyl/* yg? F 'J ^ fvFX 
;i/*x^A, h y 7 Wn^ ^y7>/i/*yty ? 
y;Mf-;U (2-^-+V->^P'N+i/;l/) x;F*x<> 
A, p- h;i/x>x;Ktyl-y^a^yyMf ;l/ (2 
-**Vi/Zw\*i/)l') 7MX7A« FU7/l/*n 
^^yxMyl-y^f^xxyi/XMc^A, p - 
h/nyx^yi-y^f^x-^M^^A^ F 
^^P^^yxw^ii/^D^-Wx^ 
X/F*x7A, P -hyVxyx;y*yi-yy^n^y 
;l/7xX/WMx7AfOtX7Afe ex (^>Hf 

yx;Ktx;i/) '777*#y, ex (p-h^xyx;l/ 
*x;W V7V*$y, ex (*yuyx;Wtx;W >? 
77* #y, ex (S/^P^^y/FX/F^x/F) -777 
^y, ex (y^n^yf-zi'XMxyW -7777* 
y, ex (n-77/Fx;i/*x;F) •y7V^?y > ex 
0-rv7*/FX;F*x;F) i?7*S**y. ex (sec 
-7^;FX;F*x;F) -777*2y, ex (n-7nt! 
;FX;F*x;F) *?7 y /**y* ex (V77pe;FX;F 
*-;F) i?7V**y, ex (tert -7f-/FX/F* 
x/F) *J7 s J*$y s ex (n-75/FX;F*x;F) ^ 
7V**y, ex (-T 77 5 ;FX;F*x;F) -7777* 
y, ex (s ec-75^xM-;W { J7V*2y, 

ex (t e r t-75;l/X/V*-/W i?7V**y, 1 
-->^p^\+i/;l/X;l/^x;l/- l - (tert -7^/F 
X;F*x;F) -777;* 7 y, l -y^p-"v^y;FX;F* 
x;F- i - (tert -75 ;l/X;I/*x;l/) *7777£ 
y s 1 - t e r t -7 5;FX;F*X/U- 1 - (tert 
-77;FX;l/*x;b) y*7 7* £ y3?©-77 '/7 * y^ 
g& ex-o- (p-F/l/xyx^x/W -o--7 
^fvFTW+vA, ex-o - (p-F/uxyx/F* 
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-;W -o-^i-^y^^ ifx-o- (p 

- Wi/xyx7l/*x;i0 -a-v^i/^P^^I/yj* 
*^A, ex-o- (p-h;l/xy^-;W -2. 
3-^>^>->**>^'J**->A, ex-o- (p-h 
;H>X;l'3f;r;l/) -2-*^;l/-3. 4-^>^y> ! 
*>^'J**^A, a-o- (n-^^;l/*- 

-o-^f-zl/y;**^ a-o- (n-7 
* yx;l/*x/i/) -a-^7i-MW^A ex 
-o- (n-7^yx;l/*r;l/) - a -i/i/tn^^s 
Jlt?V**iyL, ex-o- (n-7^yXMo;W 10 
-2, ex-o- 
(n-7?yAMz;l/) -2-^f-;U-3, 
^Vi/'^-^yj^+i/A, ex-o- (^^yXMc 

A, ex-o- (l, l. l - b U 7;l/4"Px3?yx;l/ 
*-/!/) -a-S>**;l/?l>**5>A, ex-o- (t 
e r t -/^yXM-ZW -a—S?*?-)]/yV**i/ 
A, tTX-o- (/V7MD^i'JiyX;l'*z;W - 
o-^f-^yj^-^S/A, ex-o- (S/^n^+J- 20 
-a-2>**7l^y**S/i», ex-o 

- (^>-tf^X;l/*-;W -a->7WJt+-> 
A, ex-o- (p-7;^u^y-ifyx;l/^-;b) - 
a-S^f-Jl/^tftf+S'A, IfX-o- (p-t e r t 
-7>/l/^y-t£ yX;P#x;l/) - a - v'^f-^^U 
*>A, ex-o- (*S/U>^;l/*-/W -a-i?*?- 
/l^y^^A, ex-o- x;l/3f>x/W 

- a -y* ^/i^y ***sLm>>r» t^iskmrnw, 

Z-i/t>w\* ;l/3p - 2 - ( p - h ;l/x y x 
;l/*x;l/) 7p/^>\ 2-^y7 , at!;bMfc;l/-2 30 

- (p-h;l/x>-xW-;W ^P/O^o/j-^hx 

^y'X^y^y'x/l/^y^i*, p - h;l/x>x;l/ 
*>i?2. 6-yxhn^y^K p-b/bl^XM 
>K2, 4 - ^ h D^y-/^f cx h p^y> ! ;i/X;l' 
**-hS§W*, 1, 2, 3-MJX (*#>x/l/*x 

;M-*-» ^y-tfy, i, 2, 3-hux (hyy/is* 

utZyKfrfc—fotZ-i/) ^V-tfy, 1, 2, 3-F 
Ux ( P -h;l/x>x;I/fc/l/^i/) ^y-tfyagcox 
;V*ySxXfyH#ft:, 72;H'5 H— ' T;l/-hU7 40 
U-K 7^yW5F-^l/-h->l/-h < 5-/;l/# 

2 , 3 5 k — op- h y 7U 
-K 5-//I/tf/l/*:/-2. 3-^;W+W5F 
— h ->U— K 5-/;l/#/]/*y-2, 3-y# 
5 F—OU- n -7^X;I/**- hSFO-f 

U 7;1/^-p>< ^ >X;1/*>K h ^ix/i/XMo) 
A, h'J7WD^^yX;b^>i (p-t e r t -7 
h*->7ix;l/) i/7xx;l/X/l/*x7A, HJ7;M- 
P^5>X;U^y^hUX (p-t e r t-7>*i/7 50 
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i-ll/) X;b*x^A, p- h;l/x>x^ygh y 7 
x x;l/X;l/^x7A, p- Wl/xyx^-fcyg? (p-t 
e r t-^h+^iX/W S>'7xx;l/X;l/*x7A, 
p-h;l/X>X;l/JhyKhyx (p - t e r t -7h + 
->7ix;V) X;1/^x7A^cd^-x7A^, ex (^> 
ifyx;U*x;l/) i/7 s /*$y, ex (p-Ml/xyx 
;I/*x;W *JTV**y, ex (v'^p'n+v'^X;!/* 
x;l/) i/7V*$y, tTX (n-7^X/l/*x;W j; 
7V**y, ex W77f;VX^*x;|/) i/7V*$ 
y, ex (sec-7f;l/Xy|/*x;W v?7W*X 
ex (n-7pe;I/X;l/*x;l/) *JT S J**V* ex 
Wv7alf;l/X;l/*xW S>7!/**X ex (te 
r t -7-3 L ;PX;l/^x;l/) i>77^^yf ©->"7^^ 
>8Hlfk ex-o- (p-h;l/x>x;l/*x;l/) -a 
-S^f-Jl/^ytf+fA, ex-o- (n-7^>7/V 
- a -S^^l/^'J *+'>ASS¥©^y ***A 
HSHft^SfSKffl^Sns. &3b\ ±SEIfc££3iJttl 

s^¥MT-sfcti 2 aw±*ffl*^t>-e-Tffli/^ c t fe 

[0 0 3 5] 8£fg£j¥J<DBE£»i, ±^-X®flt 1 0 0 
MSWcftLTO. 2-1 5fifi»*WSL/<> Wfc 
0. 5~8SagPi:-ri.Ci:^W^t^o 0. 2 MSB 

^ 15 HHPftB*. 5 fcfiH^gStt^bf 

[0 0 3 6] Mfc, g|*IWiUH©«#££tt*iai±<£ 
■B\ feSlMi^SJU-yxhT'Ty^-*^ h7o77 

ttftftta-TftcfctT?**. co,):5fc&Stt{b£tii: 

LTtt, SriR, »H»OBI»*7S>«, fi 

^y)vm^mt^m.m\t^, x^*x^g£wr § 

FP+>'7xx;bS^frr^^^b^ ! fe, 7;l/P-;b 

&ns*v ^{cfliwa7^y^« : )i(cffl^p,n§o ±ib 

m73.ymtbX, 7y*-7, *?)V75.y, x^;l/ 
7^X n-7nW5X ^770^1/75^ n 
-7f-;P7^y, -TV7^;V7^y, sec-7f-;U7 
57, t e r t-7f^7$7, ^>f;l/7 5 7, te 
r t -7 5;l/75>, -/^a^ywsy, '\^>;b 
7^y, y^p^\+y;U75>' > 'n/^^t^x 
=f-)W=.y, ;=-)i7^y, J f-yji7S.y, Y'rl/iW 
-trf-;l/75>\ ^fU>->7$X xf-uyi/"7 
fh7xfi/^>^$yfwj^?n, ^ris 
«fllK^7 5 yJHilLT, -77^75X -7xf^7 
■7-n-7nE;l/7 57 > ->W7Plf/l/75 
•7-n-7f-;l'7?y > 9 MV7*i\/7 5 
sec-7f;l/75X ^yf/l/75V, i/i/^p^ 
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5y, ^^;l/75>, ^^f^75X yVx/l, 

75X N, N-S^^Mf-U-V^T^ N, N — 
yy^/Ux7yyy'7^y, N, N-W;l/fh7i 

fP^y^r/fWl^?^ Sf?H$cQ)M£7 5y 
3ii:LT, MJy7/P7 5y, hUif;V75X hU 
-n-7atf;l/75X h '.MV7ofc!;b75^\ h'J 
-n -77/1/7 ~y, HJ 777/1^7 5 y, hU-s 
ec-^WSX M>^>f-n/7^>\ bUy^P 10 
-07/1/7 5 y, h'J^WSX h'J^a^ 
y/l/75y, HJ -n 77/1/7 5 y, HJ* 7 7/1/7 5 
> N h U / x/l/7 5X h V 7y/l/7 5X h U Ft V 
)W^y, h U -tr7/l/7 5 y, N, N, N' , N' -7 
F-7y7/M7yyy*75y, N, N, N* , N' -7 
b^y7/l/X^yyy7^y, N, N, N* , N' -7 

F- 5>y 7/1/7 1- 7xfPMy$ ^ yifflSJtiS. 
[0 0 3 7] £fc, Ml8.7z.yMt l/Ttt, tfiRtfyy 
f-/l/X^/l/7 5 ><7;l/X^;l/7Dbf;b7 5> > -<y 
y'/b7^y, 7i*f;i/7^y> -0:77^777/1/75 20 
yf»i^?n§o 7fS«7^yiM&o 1 «*^7 5y^ 
©HfttfiJi: LTfi, 7x U yfiPli* ($J;U£7x "J y, 
N-^7;b7xuy, N-if;l/7-'jy, N-7Ptf 
;l/7x'jy % N, N-y'^7;l/7x>Jy, 2-77^7 
xyy, 3-^7;l/7xuy, 4-y7/U7xuy, x 
^7xUy, 7Pkf;l/7x'jy, HJ/-7/l/7xU 

2-xhP7xUy> 3--hn7-'J>, 4-x 
ha7xUX 2, 4-yxhD7xUy, 2, 6-y 
xhP7x'Jx 3, 5-v--hD7xUy. N, N- 
y 7 7/1/ h/H^yl?) , y~7xx^ (p-h'J/l/) 7 30 

^^^7i-;l/75X h'J7xX;l/7^X 
7xxyyy*75y, 777/i/75y, y*757777 

tfp-/l/|pift (^ij^tftfn-^ 2H-tfp- 
;K l -y7/l/tfp-/k 2, 4 —77 7/HfP-/k 
2, 5-yy7/Hfp-/k N-y 7/1/tf P-/1/30 , 

**^/-)imm& wm$**w-i\s, -ry*7+>- 

7-/1/30 , 777"-;H&Sft (^J^.«77y-;k -Y 
7777-/1/1?) , j^?v->mmfa (mitli^^? 
7-/K 4-77/Wr5:?V-/l/, 4-y7/l/-2-7 

mmw, vtivymmw wmf^wy, 2-77^ 

- i -tfn u yH) , tfn u yy^gf* (mtfif p U 
yy, N-^7;nfp'jyy, ifoyyvy, n-77 

/l/tfp'JFy^) , ^^^/VymmW. 

ymmw, if v vymmw <m \f tf y y*y, y 7/u if 

ijy'y, x7;Hf'jyy, 7Ptf/HfUy'y, 77/1/ if 
yyy, 4- ( i -77;i^y7/i/) ifyyy, y*77 
/utfyyy, Fuy7/i/tfyyy, Hjx?-/i/if yy 

y, 7xX/Hfyyy s 3-77/1/- 2 -7xX/Hfy 
yy, 4- t e r t -77/1/tf y 7'y, y"7xX/Hfy 50 
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yy, -oy/Hfyyy, yb+ytfyyy, 7h*y 
tfyyy, yyF*ytfyyy, 1 -y7/i/-2-t?y 
Ky> 4-tfpuyVtruy , y^ i-77/i/-4-7i 
x/nfyyy, 2- (1 -x?-/i/7pif/i/) tfyyy, 
7~7if'jyy, y*y7/i/75 7tf yyyil) , tfy^ 
y*yf&g{k if y a-yygpftt, if ^yyipn*, £7 
wymmw. vyvvisymww, v^v^ymm 

v^'Jywmw, ^M'jyii^ -ryF-/i/ 
mmw, << v-r y H-n^w*, ih-y y^/-)vm 
mw, * y f u y^a»ft, u ysi#^ 
u y, 3 -+/ u y*;i/#x h y ;m) , v+7 u y 

^y7jym *7v"yyfP»ft, 
Ht'jyMWI*, 7^^y*yi§^ yyysm#, 77 
yyyfpitt, a^m!/-;^, 7x7yhuyy 

7tViSymmw, 7xt^ylift, l, 1 

0- 7x7yhP'jyi§j»^ 7f-yi#ft, 77/ 

y^^^i*. 7 u y ymmwmwmz 

[0 0 3 8] Sfc, *;^7*y;l/S%W7?.#S^t^ 
mtLXtt, Mz.li7~/ ! £!iMm. -ryF-;^;P7x 
y^, 7 5/^sia»ft (mar, -p7yK, 7^x 
y, 7M*-X 7x^7^ 7;^^^y^ 7U 
yy, txf->"y ^yp^yy, yu-y;i/n^yy, 
p-ryy, 7xx;i/7^xy, 
y, uyy, 3-7?7if7yy-2-*;i/,7yK, y 

h^y77xy) H^iJ^^n, X;l/7>x;l/a^W7S 

#g*ft^ii tr 3 - t°u yyx;W7y^ P - h;u 
x y Tjl/* y^ if U yx 7 A^^JtB? n, b F p + y 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] The antireflection film ingredient characterized by containing the compound which has the 
substituent expressed with the following general formula (1) or (2). 
[Formula 1] 



R 8 R l R 2 




(1) 



[Formula 2] 

I R* ( 2 ) 

R 3 

I 

I 



[-- they are the alkyl group by which Rl may be permuted and the shape of a straight chain of carbon 
numbers 1-10, the letter of branching or an annular alkylene group, and R2-R10 may be permuted here by 
the shape of a hydrogen atom and a straight chain of carbon numbers 1-20, the letter of branching, or the 
annular fluorine atom, the aryl group of carbon numbers 6-20, or the trialkylsilyl group of carbon numbers 
1-6. m is [ 0<=n<=10 and o of 0<=m<=10 and n ] 0<=o<=10 and 1 <=(m+n+o) <=10 --] - [Claim 2] The 
antireflection film ingredient according to claim 1 which the compound which has the substituent expressed 
with a general formula (1) or (2) is a compound which has any one sort in a carboxyl group, a carboxylic- 
acid amide group, a sulfone radical, a sulfonic-acid amide group, an alcoholic hydroxyl group, a phenolic 
hydroxyl group, or the amino group, or two sorts or more, and is characterized by permuting the hydrogen 
atom of these radicals by the substituent expressed with a general formula (1) or (2). 

[Claim 3] The antireflection film ingredient according to claim 1 characterized by the compound which has 
the substituent expressed with a general-formula (1) or (2) being a high molecular compound which has a 
repeat unit. 

[Claim 4] The antireflection film ingredient according to claim 3 characterized by being what the repeat unit 
of a high molecular compound expressed with the following general formula (3), (4), (5), (6), (7), (8), or (9) 
to. 

[Formula 3] 
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B 
I 

A 

I 

A 




(9) 



\ 
A 

[— the substituent and B to which A is expressed with a general formula (1) or (2) show an oxygen atom or a 
-NR-radical (it is the alkyl group of R, ********** 5 and the carbon atomic numbers 1-4) here, Rl 1-R16 
show a hydrogen atom or a methyl group, and Rl 7 and Rl 8 are the shape of a hydrogen atom or a straight 
chain of carbon numbers 1-8, a letter of branching, and an annular alkyl group.] [Claim 5] The antireflection 
film ingredient according to claim 3 characterized by being a kind in the polysaccharide whose high 
molecular compound is a cellulose, an amylose, a pullulan, or a dextran. 
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[Claim 6] The antireflection film ingredient according to claim 1 with which the compound which has the 
substituent expressed with a general formula (1) or (2) is characterized by being the low molecular weight 
compound of molecular weight 200-2,000. 

[Claim 7] (A) An antireflection film ingredient given in claim 3 which is further characterized by containing 
the (B) organic solvent, the (C) cross linking agent, and the (D) acid generator in addition to a high 
molecular compound thru/or any 1 term of 5. 

[Claim 8] (A) The antireflection film ingredient according to claim 6 which is further characterized by 
containing the (B) organic solvent, the (C) cross linking agent, and the (D) acid generator in addition to a 
low molecular weight compound. 

[Claim 9] The antireflection film ingredient according to claim 7 characterized by containing the low 
molecular weight compound of claim 6. 

[Claim 10] The pattern formation approach characterized by irradiating a radiation to a pattern circuit field, 
developing negatives with a developer, forming [ the antireflection-film ingredient of a publication, form an 
acid-resisting membrane layer, on it apply and prebake photoresist liquid, to form a photoresist membrane 
layer, ] a resist pattern, using a photoresist layer as a mask with a dry etching system, and processing an 
acid-resisting membrane layer and a substrate substrate. [ any 1 term of claims 1-9 ] [ on a substrate ] [ apply 
and ] 



[Translation done.] 



1 

http://www4.ipdl. ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.ncipi.... 6/27/2006 



JP,2002-107938,A [DETAILED DESCRIPTION] 



Page 1 of 19 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable resist pattern formation approach for the far 
ultraviolet rays and ArF excimer laser light (193nm) using the antireflection film ingredient and this which 
use as a principal component the compound containing the substituent containing a silicon atom suitable as 
an antireflection film ingredient used for micro processing in production processes, such as a semiconductor 
device, F2 excimer-laser light (157nm), Kr2 excimer-laser light (146nm), and Ar2 excimer-laser light 
(126nm) exposure, and the integrated-circuit pattern formation approach to a substrate. 
[0002] 

[Description of the Prior Art] While detailed-ization of a pattern rule is called for with high integration and 
high-speed-izing of LSI in recent years, in the optical exposure used as a current general -purpose technique, 
the limitation of the essential resolution originating in the wavelength of the light source is approached. As 
an exposure light used in the case of resist pattern formation, the optical exposure which makes the light 
source g line (436nm) or i line (365nm) of a mercury-vapor lamp is used widely, and has been confirmed as 
a means for the further detailed-izing by the approach of short-wayelength-izing exposure light. For this 
reason, instead of i line (365nm), the KxF excimer laser (248nm) of short wavelength came to be used for 
the mass-production process of the 64 M bit DRAM processing approach as the exposure light source. 
However, the light source of short wavelength is needed more for manufacture of degree-of-integration 
256M and DRAM beyond 1G which need a still more detailed processing technique (a processing 
dimension is 0.2 micrometers or less), and the lithography especially using an ArF excimer laser (193nm) 
has been examined. 

[0003] In the phase in early stages of KrF lithography, the stepper of the combination of an achromatic lens 
or a reflecting optical system, and broadband light was developed. However, since the precision of the 
catoptric system of an achromatic lens or the aspheric surface was not enough, the homogeneous light and 
the combination of a dioptric-system lens became in use. The light which carries out incidence, and the 
reflected light from a substrate interfering in single wavelength exposure generally, and generating a 
standing wave is the phenomenon known well for many years. Moreover, it is also known that the 
phenomenon called the halation by light condensed or reflecting with the irregularity of a substrate will 
occur. Both of standing waves and halation caused dimension fluctuation of the line breadth of a pattern etc., 
collapse of a configuration, etc. Use of the coherent homogeneous light made a standing wave and halation 
amplify further with short wavelength-ization. For this reason, the method of covering with an antireflection 
film the approach of putting an extinction agent into a resist, a resist top face, and a substrate side, as an 
approach of stopping halation and a standing wave was proposed. The problem which a standing wave and 
halation exert on pattern dimension fluctuation aggravated with advance of short-wavelength-izing of 
wavelength in recent years, and detailed-izing, and it became impossible however, to correspond by the 
approach of putting in an extinction agent, as above-mentioned. 

[0004] The upper transparency mold antireflection film has effectiveness only in reduction of a standing 
wave theoretically, and there is no effectiveness in halation. Moreover, in the alicycle group system acrylic 
resist refractive index 1 .6 with which 1 .34 is ideal value and is used for ArF in the refractive index 1 .8 of the 
resist of the polyhydroxy styrene syster}iv : which is. made ideal [ the refractive index of the upper 
antireflection film for setting a standing wave to 0 / the square root of the refractive index of a resist ], and is 
used by KrF, ideal value is 1.27. Although the ingredient which has such a low refractive index is limited to 
the ingredient of a perfluoro system, it is needed that the upper antireflection film is a water-soluble 
ingredient at the time of alkali development since the direction which can exfoliate is advantageous in 
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process. If a hydrophilic substituent is introduced in order to make a hydrophobic high perfluoro system 
ingredient into water solubility very much, a refractive index will increase and it will become a value before 
and behind 1 .5 in ArF before and after 1 .42 in KrF. When KrF lithography performs patterning 0.20 
micrometers or less, it is impossible for this reason, to suppress the effect of a standing wave only in the 
combination of an extinction agent and the upper antireflection film. In ArF, it is thought that it will become 
important for said reason to cover the substrate of a resist with an antireflection film if the effectiveness of 
the upper antireflection film can hardly be expected but management of line breadth will become severe by 
contraction of the further line breadth also in KrF from now on. 

[0005] The bottom of it can reduce the reflection from a substrate to 1% or less by setting the ingredient of 
the optimal refractive index (n value) and an absorbancy index (k value) as suitable thickness in the case of 
high reflective substrates [, such as polish recon and aluminum, ], and the antireflection film of the substrate 
of a resist can demonstrate very big effectiveness. For example, if the refractive indexes of a resist are the 
exposure wavelength of 248nm, n= 1.5, k= 0.55, and 55nm of thickness as 1.8, a reflection factor will 
become 0.5% or less (refer to drawing 1 ). However, when a level difference is in a substrate, the thickness 
of an antireflection film is sharply changed on a level difference. Although the acid-resisting effectiveness 
of the first base whose cross protection is strong 50-60nm is also so high since not only the absorption of 
light but cross protection is used for the acid-resisting effectiveness of a substrate, a reflection factor is 
sharply changed by fluctuation of thickness. Although the ingredient which raised the molecular weight of 
the base resin used for an antireflection-film ingredient, suppressed the thickness fluctuation on a level 
difference, and raised conformal nature is proposed (JP, 10-69072, A), if the molecular weight of base resin 
becomes high The problem a pinhole becomes easy to generate behind a spin coat, and the problem of it 
becoming impossible to filter, Viscosity fluctuation arises with time, and the problem that thickness 
changes, and the problem that a crystal object deposits at the tip of a nozzle arise, and since it said that it 
was limited to a level difference with comparatively low height, omnipotent cannot demonstrate conformal 
nature. 

[0006] Then, thickness of an antireflection film is thickened and, generally the approach fluctuation of the 
reflection factor by thickness fluctuation adopts the comparatively small thickness (lOOnm or more) of the 
2nd more than base is taken. The substrates of an antireflection film are transparent membranes, such as an 
oxide film and a nitride, and though flattening of the front face of a transparent membrane was carried out 
by CMP etc. when a level difference was under the transparent membrane further, the thickness of a 
transparent membrane is changed. As above-mentioned, since the antireflection film is also using the cross 
protection of light, the substrate of an antireflection film is a transparent membrane, and moreover, when 
thickness is changed, the thickness of the minimum reflective film in drawing 1 will shift by the thickness of 
a transparent membrane with the period of lambda/2n (lambda:exposure wavelength, n: refractive index of 
the transparent membrane in exposure Wavelength). When the thickness of an antireflection film is set as the 
55nm of the minimum reflective thickness in case a substrate is the reflective film, a part with a high 
reflection factor appears by thickness fluctuation of a transparent membrane. In this case, in order to 
stabilize a reflection factor, it is necessary to use thickness of an antireflection film as a thick film 1 OOnm or 
more like the above-mentioned. 

[0007] The ingredient of an antireflection film can be divided roughly into an inorganic system and an 
organic system. An inorganic system is the SiON film, is formed by CVD by the mixed gas of a silane and 
ammonia etc., since its etch selectivity to a resist is large, it has an advantage with the small load of etching 
to a resist, but since exfoliation is difficult, when it can apply, there is a limit. Moreover, since it is a basic 
group plate, there is also a fault of becoming a footing in POJIREJISUTO and being easy to become an 
undercut profile in NEGAREJISUTO. The spin coat was possible for the organic system, the point which 
does not need special equipments, such as CVD and sputtering, the point that it can exfoliate in a resist and 
coincidence, and its configuration were gentle, and the antireflection film with which the point that an 
adhesive property with a resist is also good is an advantage, and used many organic materials as the base 
was proposed. For example, the condensation product of a diphenylamine derivative given in JP,7-6961 1,B, 
and formaldehyde denaturation melamine resin, The thing, the maleic-anhydride copolymer given in U.S. 
Pat. No. 5294680, and the reactant of a diamine mold extinction agent which consist of alkali fusibility resin 
and an extinction agent, The thing containing a resin binder given in JP,6-1 18631, A, and a methylol 
melamine system heat cross linking agent, The acrylic resin base mold which has a carboxylic-acid radical, 
an epoxy group, and an extinction radical given in JP,6-1 18656,A in the same intramolecular, What consists 
of a methylol melamine given in JP, 8-§£7:l 15,A and a benzophenone system extinction agent, the thing 
which added the low-molecular extinction agent to polyvinyl alcohol resin given in JP,8- 179509, A are 
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mentioned. These all have taken the approach of introducing an extinction agent into a binder polymer as a 
substituent at addition or a polymer. However, since many of extinction agents have an aromatic series 
radical or double association, dry etching resistance increases by addition of an extinction agent, and there is 
a fault that a dry etching selection ratio with a resist is not so high. Detailed-ization advanced, the spur has 
also started thin film-ization of a resist, and further, in next-generation ArF exposure, since the polymer of 
an acrylic or an alicycle group will be used for a resist ingredient, the etching resistance of a resist falls. 
Furthermore, there are thickness of an antireflection film and a problem that it cannot do so thinly, as above- 
mentioned. For this reason, etching is a serious problem and the antireflection film with a quick etching 
speed is called for highly [ etch selectivity ] from the resist. Although that it is before and after 0.5 can 
calculate the optimal absorbancy index from simulation in the imaginary part (k value) of a refractive index 
in an antireflection film, the extinction agent for giving the optimal absorbancy index is examined. 
Especially at KrF, the phenyl mold is proposed by the anthracene mold and ArF. However, as above- 
mentioned, these things are also the substituents which have the outstanding dry etching resistance, and 
when polymer backbone to which the pendant of the die was carried out is made into a polymer with low 
etching resistance, such as an acrylic, they have a limitation practical. In the oxide film (Si02) etching 
conditions that the gas of a chlorofluocafbon system was generally used for the ingredient containing silicon 
on the other hand Since it is thought that it is known that a high selection ratio will be obtained to a resist, 
and the selection ratio of etching can be raised by leaps and bounds by using the antireflection film 
containing a silicon atom, For example, although the antireflection film for KrF exposure with which a 
phenyl group makes a frame the polysilane by which the pendant was carried out is proposed by JP,1 1- 
60735,A and high etch selectivity is attained, it is not yet enough. 
[0008] 

[Problem(s) to be Solved by the Invention] It is in the technical problem which this invention tends to solve 
offering the pattern formation approach which offers the ingredient of an antireflection film with a still 
quicker etching speed still more highly [ etch selectivity ] to a resist, and forms an antireflection film layer 
on a substrate using this antireflection film ingredient. 
[0009] 

[Means for Solving the Problem] In order that this invention persons may solve the above-mentioned 
technical problem, as a result of inquiring wholeheartedly, the compound which has a silicon-silicon sigma 
bond has [ the vacuum-ultraviolet field from a far-ultraviolet field, ] absorption strong near an ArF exposure 
field especially, Namely, it notes that it is possible to have sufficient absorption in a silicon-silicon sigma 
bond in ArF (193nm) even if there is no polymerization degree like polysilane. As a result of using for an 
antireflection-film ingredient the polymer which carried out the pendant of the silanes, such as a disilane, 
trishiran, a tetra-silane, and a PENTA silane, the high antireflection film of etch selectivity was obtained, 
and header this invention was completed for the resist configuration after patterning being good. That is, this 
invention is an antireflection film ingredient characterized by containing the compound which has the 
substituent expressed with the following general formula (1) or (2). 
[Formula 4] 
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[— they are the alkyl group by which Rl may be permuted and the shape of a straight chain of carbon 
numbers 1-10, the letter of branching or an annular alkylene group, and R2-R1Q may be permuted here by 
the shape of a hydrogen atom and a straight chain of carbon numbers 1-20, the letter of branching, or the 
annular fluorine atom, the aryl group of carbon numbers 6-20, or the trialkylsilyl group of carbon numbers 
1-6. For 0<=m<=10 and n, m is [ 0<=n<=10 and o ]] [0010] which is 0<=o<=10 and 1 <=(m+n+o) <=10. 
Furthermore, the compound which has the substituent expressed with a general formula (1) or (2) this 
invention A carboxyl group, a carboxylic-acid amide group, a sulfone radical, a sulfonic-acid amide group, 
It is the compound which has any one sort in an alcoholic hydroxyl group, a phenolic hydroxyl group, or the 
amino group, or two sorts or more. It is the antireflection film ingredient which is the compound which 
permuted the hydrogen atom of these radicals by the substituent expressed with a general formula (1) or (2). 
Furthermore, the compound which has the substituent expressed with a general formula (1) or (2) this 
invention It is the antireflection film ingredient which is the high molecular compound which has a repeat 
unit. The repeat unit of a high molecular compound The following general formula (3), It is the 
antireflection film ingredient which is what is expressed with (4), (5), (6), (7), (8), and (9), and the 
compound which has the substituent expressed with said general formula (1) or (2) further again is the 
antireflection film ingredient which is the low molecular weight compound of molecular weight 200-2,000. 
[0011] 



[Formula 6] 
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(7) 



(8) 



(9) 



[-- the substituent and B A is indicated to be by the general formula (1) or (2) show an oxygen atom or -NR, 
and - radical (it is the alkyl group of R, ********** ? an d the carbon atomic numbers 1-4) here, Rl 1-R16 
show a hydrogen atom or a methyl group, and Rl 7 and Rl 8 are the shape of a hydrogen atom or a straight 
chain of carbon numbers 1-8, a letter of branching, and an annular alkyl group.] [0012] furthermore, this 
invention — (A) — said high molecular compound or low molecular weight compound ~ in addition, it is 
two kinds of antireflection film ingredients which consist of the (B) organic solvents, (C) cross linking 
agents, and (D) acid generators, and it is the pattern-formation approach further characterized by for this 
invention to apply each above-mentioned antireflection film ingredient on a substrate, to form an 
antireflection film layer, to form a photoresist layer on it, to form a resist pattern, to use a photoresist layer 
as a mask, and to process an antireflection film layer and a substrate substrate. 

[0013] Far, the compound which has the substituent expressed with the general formula (1) of this invention 
or (2) has the high controllability of the repeatability of a synthetic result, i.e., molecular weight, degree of 
dispersion, and permeability, and it is overwhelmingly [ in cost or ] more advantageous than composition of 
polysilane. As a polymer to which the pendant of the silanes is carried out, although Pori (meta) acrylate, 
polyvinyl alcohol, a polyvinyl phenol, polyvinyl maleimide, a cellulose, an amylose, a dextran, pullulans, 
and these derivatives are mentioned, high effectiveness can be acquired also by not being limited to these 
and carrying out a pendant to low molecular weight compounds, such as not only a polymer but a monomer, 
and oligomer. 
[0014] 

[Embodiment of the Invention] Below, it explains in more detail about this invention. The antireflection film 
ingredient of this invention is characterized by containing the compound which has the substituent expressed 
with the following general formula (1) or (2). 
[Formula 7] 
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[Formula 8] 




(2) 



1 — (SiV-s 1 



[0015] In a general formula (1) and (2), Rl is the shape of a straight chain of carbon numbers 1-10, the letter 
of branching or an annular alkylene group, the alkyl group by which R2-R10 may be permuted by the shape 
of a hydrogen atom and a straight chain of carbon numbers 1-20, the letter of branching, or the annular 
fluorine atom, the aryl group of carbon numbers 6-20, or the trialkylsilyl group of carbon numbers 1-6. For 
0<=m<=10 and n, m is [ 0<=n<=10 and o ]] [0016] which is 0<=o<=10 and 1 <=(m+n+o) <=10. The high 
molecular compound which has the repeat unit shown in said general formula (3) - (9) as a compound which 
has the substituent expressed with the general formula (1) in this invention or (2) can be mentioned. General 
formula (3) In - (9), Rl 1-R16 show a hydrogen atom or a methyl group. Although R17 and R18 show the 
shape of a hydrogen atom or a straight chain of carbon numbers 1-8, the letter of branching, and an annular 
alkyl group and a methyl group, an ethyl group, a propyl group, an isopropyl group, n-butyl, an isobutyl 
radical, tert-butyl, a cyclohexyl radical, a cyclopentylic group, a 2-ethylhexyl radical, n-octyl radical, etc. 
are specifically mentioned, it is not limited to these. Said general formula (3) If the example of a high 
molecular compound of having the repeat unit shown by - (9) is illustrated A carboxyl group, a carboxylic- 
acid amide group, a sulfone radical, a sulfonic-acid amide group, The Pori methacrylic acid which has 
functional groups, such as an alcoholic hydroxyl group, a phenolic hydroxyl group, or an amino group, 
Polyacrylic acid, a polymethacrylic acid amide, the Pori itaconic acid, poly vinyl alcohol, Polymaleimide, a 
poly norbornene carboxylic acid, polyhydroxy styrene, The high molecular compound which permuted the 
hydrogen atom of functional groups, such as novolak resin, by the substituent expressed with said general 
formula (1) or (2), or the copolymer which consists said repeat unit of two or more sorts can be mentioned. 
[0017] In the antireflection film ingredient of this invention, in order to raise the solubility to the solvent of a 
high molecular compound or to raise adhesion, it is desirable to carry out copolymerization of acrylic-acid 
alkyl ester, acrylonitrile, a maleic anhydride, maleimide, N-methyl maleimide, an itaconic-acid anhydride, a 
vinyl pyrrolidone, the acetic-acid vinyl, etc. in addition to the repeat unit of said general formula (3) - (9). in 
this case, the ratio of the repeat unit of said general formula (3) - (9) in a copolymer — 10 - 95-mol % — it is 
20 - 90-mol % preferably. When absorption cannot become it small that it is less than [ 10 mol % ], 
sufficient acid-resisting effectiveness cannot be acquired and it exceeds 95%, a problem may be produced to 
membrane formation nature. 

[0018] In this invention, the polysaccharide which permuted the hydrogen atom of alcoholic hydrogen 
radicals, such as a cellulose, an amylose, a pullulan, and a dextran, other than the high molecular compound 
which has the repeat unit shown in said general formula (3) - (9) by the substituent expressed with said 
general formula (1) or (2) can be used. In this case, whenever [ by the substituent expressed with said 
general formula (1) or (2) / desirable permutation ] is 10 - 95-mol %, and is 20 - 90-mol % more preferably. 
[0019] In this invention, the low molecular weight compound which permuted the hydrogen atom of the 
functional group of the low molecular weight compound of the molecular weight 200-2000 which has 
functional groups, such as a carboxyl group, a carboxylic-acid amide group, a sulfone radical, a sulfonic- 
acid amide group, an alcoholic hydroxyl group, a phenolic hydroxyl group, or an amino group, by the 
substituent expressed with a general formula (1) or (2) as a compound which has further the substituent 
expressed with a general formula (1) or (2) can also be used. If the example of these low molecular weight 
compounds is shown, the compound which permuted the hydrogen atom of hydroxyl groups, such as a 
phenol, hydroxy naphthalene, a hydroxy anthracene, a catechol, pyrogallol, cholic acid, and an adamantane 
carboxylic acid, or a carboxyl group by the substituent expressed with said general formula (1) or (2) can be 
mentioned. 

[0020] Although the approach shown below can be mentioned, for example as the manufacture approach of 
a compound of having the substituent expressed with the general formula (1) in this invention, or (2), it is 
not limited to these. Said general formula (3) the high molecular compound which has the repeat unit shown 

http : //www4 . ipdl . ncipi . go . j p/cgi -bin/tran_web_cgi_ej j e 6/2 7/2006 



JP,2002-107938,A [DETAILED DESCRIPTION] 



Page 7 of 19 



in - (9) The carboxyl group which gives these units, a carboxylic-acid amide group, a sulfone radical, The 
monomer which permuted a part of monomers which have functional groups, such as a sulfonic-acid amide 
group, an alcoholic hydroxyl group, a phenolic hydroxyl group, or an amino group, or these functional 
groups by the halogen atom, By making the compound expressed with the following general formula (la), 
the compound expressed, the following general formula (2a), or (2b) react After obtaining the monomer 
which has the substituent expressed witH said general formula (1) or (2), it can obtain by carrying out the 
polymerization of these monomers. 
[0021] 
[Formula 9] 
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"In the above-mentioned general formula (la), (lb), (2a), and (2b), Rl is the shape of a straight chain of 
carbon numbers 1-10, the letter of branching or an annular alkylene group, the alkyl group by which R2-R10 
may be permuted by the shape of a hydrogen atom and a straight chain of carbon numbers 1 -20, the letter of 
branching, or the annular fluorine atom, the aryl group of carbon numbers 6-20, or the trialkylsilyl group of 
carbon numbers 1-6. For X, a halogen atom and m are [ 0<=n<=10 and o of 0<=m<=10 and n ] 0<=o<=10 
and 1 <=(m+n+o) <=10.] The polymerization method of these monomers performs a polymerization 
reaction, mixing the monomers and solvent containing a hydroxyl group and the amino group, adding a 
catalyst, and heating or cooling depending on the case, in order to promote the monomers for raising above- 
mentioned solubility and adhesion the above-mentioned monomers and if needed, and the bridge formation 
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mentioned further later generally. A polymerization reaction is governed by the class of initiator (or 
catalyst), the approaches (light, heat, a radiation, plasma, etc.) of initiation, polymerization conditions 
(temperature, a pressure, concentration, a solvent, additive), etc. In this invention, the ionic polymerization 
(anionic polymerization) using the catalyst of the radical polymerization by radical reaction initiators, such 
as azobisuisobutironitoriru (azobisisobutyronitril), alkyl lithium, etc. can perform according to a 
conventional method. 

[0022] Moreover, the high molecular compound which has the repeat unit shown in said general formula (3) 
- (9) can be obtained also by the following approach. Namely, the carboxyl group which gives the repeat 
unit shown in said general formula (3) - (9), The polymerization of the monomer which has functional 
groups, such as a carboxylic-acid amide group, a sulfone radical, a sulfonic-acid amide group, an alcoholic 
hydroxyl group, a phenolic hydroxyl group, or an amino group, is carried out by the above-mentioned 
approach. After obtaining the high molecular compound which has these functional groups, it can obtain 
also by making the compound expressed with this, said general formula (la), the compound expressed, said 
general formula (2a), or (2b) react. 

[0023] The polysaccharide which permuted the hydrogen atom of the alcoholic hydroxyl group of 
polysaccharide, such as a cellulose in this invention, an amylose, a pullulan, and a dextran, by the 
substituent expressed with said general formula (1) or (2) can be obtained by making the compound 
expressed with these polysaccharide and general formulas (la), the compound expressed, a general formula 
(2a), or (2b) react like the above. Furthermore, the low molecular weight compound of the molecular weight 
200-2000 which has functional groups, such as the carboxyl group in this invention, a carboxylic-acid amide 
group, a sulfone radical, a sulfonic-acid amide group, an alcoholic hydroxyl group, a phenolic hydroxyl 
group, or an amino group, can also be obtained again by using the compound expressed with said general 
formula (la), the compound expressed, a general formula (2a), or (2b) like the above. 
[0024] As one of the engine performance required of the antireflection film, it is mentioned that there is no 
INTAMIKISHINGU with a resist and that there is no diffusion of the low-molecular component of resist 
layer HE [Proc. SPIE Vol.2195, 225-229 (1994)]. In order to prevent these, the method of generally carrying 
out heat bridge formation by BEKU behind the spin coat of the antireflection film is taken. Therefore, when 
adding a cross linking agent as a component of an antireflection film ingredient, the approach of introducing 
the substituent of cross-linking into a polymer may be taken. 

[0025] If the examples of an usable cross linking agent are enumerated by this invention, a compound 
including double association of the melamine compound permuted by at least one radical chosen from a 
methylol radical, an alkoxy methyl group, and an acyloxy methyl group, a guanamine compound, a 
glycoluryl compound or an urea compound, an epoxy compound, a thio epoxy compound, an isocyanate 
compound, an azide compound, an alkenyl ether group, etc. can be mentioned. Although these may be used 
as an additive, you may introduce into a polymer side chain as a pendant radical. 
[0026] If an epoxy compound is illustrated among said many compounds, tris (2, 3-epoxy propyl) 
isocyanurate, trimethylolmethane triglycidyl ether, trimethylolpropane triglycidyl ether, TORIECHI roll 
ethane triglycidyl ether, etc. will be illustrated. If a melamine compound is illustrated concretely, the 
compound in which 1 -5 of the methylol radical of the compound which one to five of a hexa methylol 
melamine, a hexamethoxy methyl melamine, and a hexa methylol melamine pieces methoxymethyl-ized and 
its mixture, a hexamethoxy ethyl melamine, a hexa acyloxy methyl melamine, and a hexa methylol 
melamine carried out acyloxy methylation, or its mixture will be mentioned. The compound in which 1-3 
methylol radicals of the compound which 1-3 methylol radicals, tetra-methylol guanamine, tetramethoxy 
methyl guanamine, and tetra-methylol guanamine, methoxymethyl-ized and its mixture, tetramethoxy ethyl 
guanamine, tetra-acyloxy guanamine, and tetra-methylol guanamine carried out acyloxy methylation as a 
guanamine compound, and its mixture are mentioned. As a glycoluryl compound, the compound which 1-3 
of the methylol radical of tetra-methylq^glycoluryl, tetramethoxy glycoluryl, tetramethoxy methyl 
glycoluryl, and tetra-methylol glycoluryl formed into the methoxymethyl radical or its mixture, the 
compound in which 1 -3 of the methylol radical of tetra-methylol glycoluryl carried out acyloxy methylation, 
or its mixture is mentioned. The compound which 1-3 methylol radicals, tetra-methylol urea, tetramethoxy 
methyl urea, and tetra-methylol urea, formed into the methoxymethyl radical as an urea compound or its 
mixture, tetramethoxy ethyl urea, etc. are mentioned. As a compound containing an alkenyl ether group The 
ethylene glycol divinyl ether, tri ethylene glycol divinyl ether, 1, 2-propanediol divinyl ether, the 1,4- 
butanediol divinyl ether, The tetramethylene glycol divinyl ether, the neopentyl glycol divinyl ether, The 
trimethylol propane TORIBI nil ether, the hexandiol divinyl ether, 1, 4-cyclohexane diol divinyl ether, the 
pentaerythritol TORIBI nil ether, The pentaerythritol tetravinyl ether, the sorbitol tetravinyl ether, sorbitol 
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PENTA vinyl ether, the trimethylol propane TORIBI nil ether, etc. are mentioned. 

[0027] The loadings of the cross linking agent in this invention have desirable 5-50 weight section to all 
the pitch 100 weight sections, and its 10 - 40 weight section is especially desirable. If it is under 5 weight 
sections, a resist and mixing may be caused, if 50 weight sections are exceeded, the acid-resisting 
effectiveness may fall, or a crack may go into the film after bridge formation. 

[0028] Moreover, in this invention, by reacting with a cross linking agent, the additive which has the 
hydroxyl group which promotes bridge formation can be added, or a hydroxyl group and an amino-group 
content polymer component can also be introduced into the high molecular compound of this invention by 
copolymerization. As an additive whiclj^has a hydroxyl group, various polyhydric alcohol and a phenol low 
nuclide are mentioned. As a hydroxyl group or an amino-group content polymer component, (24) can be 
mentioned from the following general formula (10). 
[0029] 

[Formula 10] 
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[- here, R19-R24, a hydrogen atom different identically [ R26, R27, R29-R31 ] or mutually or the alkyl 
group of the carbon atomic numbers 1-4, and R25 and R28 are the divalent hydrocarbon groups of the 
carbon atomic numbers 1-4.] [0030] In this invention, the acid generator for promoting the crosslinking 
reaction by heat further can be added. Anything can be added although an acid generator has what generates 
an acid by the pyrolysis, and the thing which generates an acid by optical exposure. As an acid generator, 
the onium salt of the following general^formula (25), the diazomethane derivative of a formula (26), the 
griot KISHIMU derivative of a formula (27), a beta-keto sulfone derivative, a disulfon derivative, a 
nitrobenzyl sulfonate derivative, a sulfonate derivative, an imidoyl sulfonate derivative, etc. are mentioned. 
(R32)bM+K- (25) 

(However, R28 expresses the shape of a straight chain of carbon numbers 1-12, the letter of branching or an 
annular alkyl group, an aryl group with 6-12 charcoal, or the aralkyl radical of carbon numbers 7-12, M+ 
expresses iodonium and sulfonium, K- expresses non-nucleophilicity opposite ion, and b is 2 or 3.) 
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[0031] Here, as an alkyl group of R28, a methyl group, an ethyl group, a propyl group, butyl, a cyclohexyl 
radical, a 2-oxocyclohexyl radical, a norbornyl radical, an adamanthyl radical, etc, are mentioned. As an aryl 
group, alkylphenyl radicals, such as alkoxy phenyl groups, such as a phenyl group, p-methoxypheny radical, 
m-methoxypheny radical, o-methoxypheny radical, an ethoxy phenyl group, a p-tert-butoxy phenyl group, 
and a m-tert-butoxy phenyl group, 2-methylphenyl radical, 3-methylphenyl radical, 4-methylphenyl radical, 
an ethyl phenyl group, a 4-tert-buthylphenyl radical, 4-buthylphenyl radical, and a dimethylphenyl radical, 
are mentioned. Benzyl, a phenethyl radical, etc. are mentioned as an aralkyl radical. As non-nucleophilicity 
opposite ion of K-, alkyl sulfonate, such as aryl sulfonate, such as fluoro alkyl sulfonate, such as halide ion, 
such as chloride ion and bromide ion, triflate, 1 and 1, 1-trifluoro ethane sulfonate, and nonafluorobutane 
sulfonate, tosylate, benzene sulfonate, 4-fluorobenzene sulfonate, 1, 2, 3 and 4, and 5-pentafluoro benzene 
sulfonate, mesylate, and butane sulfonate, is mentioned. 
[0032] 

[Formula 11] 

N 2 (2 6) 

II 

(However, R29 and R30 express the shape of a straight chain of carbon numbers 1-12, the letter of 
branching, an annular alkyl group or an alkyl halide radical, the aryl group of carbon numbers 6-12, an aryl 
halide radical, or the aralkyl radical of carbon numbers 7-12.) 

As an alkyl group of R29 and R3Q, a methyl group, an ethyl group, a propyl group, butyl, an amyl group, a 
cyclopentylic group, a cyclohexyl radical, a norbornyl radical, an adamanthyl radical, etc. are mentioned. As 
an alkyl halide radical, a trifluoromethyl radical, 1 and 1, 1-trifluoroethyl radical, 1 and 1, 1 -trichloroethyl 
radical, a nonafluorobutyl group, etc. are mentioned. As an aryl group, alkylphenyl radicals, such as alkoxy 
phenyl groups, such as a phenyl group, p-methoxypheny radical, m-methoxypheny radical, o-methoxypheny 
radical, an ethoxy phenyl group, a p-tert-butoxy phenyl group, and a m-tert-butoxy phenyl group, 2- 
methylphenyl radical, 3-methylphenyl radical, 4-methylphenyl radical, an ethyl phenyl group, a 4-tert- 
buthylphenyl radical, 4-buthylphenyl radical, and a dimethylphenyl radical, are mentioned. As an aryl halide 
radical, a fluorobenzene radical, a chlorobenzene radical, 1, 2, 3 and 4, a 5-pentafluoro benzene radical, etc. 
are mentioned. Benzyl, a phenethyl radical, etc. are mentioned as an aralkyl radical. 
[0033] 

[Formula 12] 



R M -S0 2 -0-N-t i = N-0-S0 2 -R w (2 7) 

(However, R35, R36, and R37 express the shape of a straight chain of carbon numbers 1-12, the letter of 
branching, an annular alkyl group or an alkyl halide radical, the aryl group of carbon numbers 6-12, an aryl 
halide radical, or the aralkyl radical of carbon numbers 7-12.) Moreover, when it may join together 
mutually, R36 and R37 may form cyclic structure and it forms cyclic structure, R36 and R37 express the 
alkyl ene group of the shape of a straight chain of carbon numbers 1-6, and the letter of branching, 
respectively. The radical same as the alkyl group of R35, R36, and R37, an alkyl halide radical, an aryl 
group, an aryl halide radical, and an aralkyl radical as what was explained by R33 and R34 is mentioned. In 
addition, as an alkylene group of R36 and R37, a methylene group, ethylene, a propylene radical, a butylene 
radical, a hexylene radical, etc. are mentioned. 

[0034] When examples are enumerated as the above-mentioned acid generator, for example Trifluoro 
methansulfonic acid diphenyliodonium, Trifluoro methansulfonic acid (p-tert-butoxy phenyl) 
phenyliodonium, P-toluenesulfonic-acid diphenyliodonium, p-toluenesulfonic-acid (p-tert-butoxy phenyl) 
phenyliodonium, Trifluoro methansulfonic acid triphenylsulfonium, trifluoro methansulfonic acid (p-tert- 
butoxy phenyl) diphenyl sulfonium, Trifluoro methansulfonic acid bis(p-tert-butoxy phenyl) phenyl 
sulfonium, Trifluoro methansulfonic acid tris (p-tert-butoxy phenyl) sulfonium, P-toluenesulfonic-acid 
triphenylsulfonium, p-toluenesulfonic-acid (p-tert-butoxy phenyl) diphenyl sulfonium, P-toluenesulfonic- 
acid bis(p-tert-butoxy phenyl) phenyl sulfonium, P-toluenesulfonic-acid tris (p-tert-butoxy phenyl) 
sulfonium, Nonafluorobutane sulfonic-acid triphenylsulfonium, butane sulfonic-acid triphenylsulfonium, 
Trifluoro methansulfonic acid trimethyl sulfonium, p-toluenesulfonic-acid trimethyl sulfonium, Trifluoro 
methansulfonic acid cyclohexyl methyl (2-oxocyclohexyl) sulfonium, P-toluenesulfonic-acid cyclohexyl 
methyl (2-oxocyclohexyl) sulfonium, Trifluoro methansulfonic acid dimethylphenyl sulfonium, p- 
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toluenesulfonic-acid dimethylphenyl sulfonium, Trifluoro methansulfonic acid dicyclohexyl phenyl 
sulfonium, Onium salt, such as p-toluenesulfonic-acid dicyclohexyl phenyl sulfonium, Bis 
(benzenesulphonyl) diazomethane, bis(p-tosyl) diazomethane, Bis(xylene sulfonyl) diazomethane, bis 
(cyclohexyl sulfonyl) diazomethane, Bis(cyclopentyl sulfonyl) diazomethane, bis(n-butyl sulfonyl) 
diazomethane, Bis(isobutyl sulfonyl) diazomethane, bis(sec-butyl sulfonyl) diazomethane, Bis(n-propyl 
sulfonyl) diazomethane, bis(isopropyl sulfonyl) diazomethane, Bis(tert-butyl sulfonyl) diazomethane, bis(n- 
amyl sulfonyl) diazomethane, Bis(isoamyl sulfonyl) diazomethane, bis(sec-amyl sulfonyl) diazomethane, 
Bis(tert-amyl sulfonyl) diazomethane, 1 -cyclohexyl sulfonyl- l-(tert-butyl sulfonyl) diazomethane, 1- 
cyclohexyl sulfonyl- l-(tert-amyl sulfonyl) diazomethane, Diazomethane derivatives, such as 1-tert-amyl 
sulfonyl- l-(tert-butyl sulfonyl) diazomethane, A screw-o-(p-tosyl)-alpha-dimethylglyoxime, Screw-o-(p- 
tosyl)-alpha-diphenyl griot KISHIMU, Screw-o-(p-tosyl)-alpha-dicyclohexyl griot KISHIMU, Screw-o-(p- 
tosyl)-2, 3-2,4-pentanedione griot KISHIMU, The screw-o-(p-tosyl)-2-methyl -3, 4-2,4-pentanedione griot 
KISHIMU, A screw-o-(n-butane sulfonyl)-alpha-dimethylglyoxime, Screw-o-(n-butane sulfonyl)-alpha- 
diphenyl griot KISHIMU, Screw-o-(n-butane sulfonyl)-alpha-dicyclohexyl griot KISHIMU, Screw-o-(n- 
butane sulfonyl)-2, 3-2,4-pentanedione^griot KISHIMU, The screw-o-(n-butane sulfonyl)-2-methyl -3, 4- 
2,4-pentanedione griot KISHIMU, A screw-o-(methane sulfonyl)-alpha-dimethylglyoxime, a screw-o- 
(trifluoromethane sulfonyl)-alpha-dimethylglyoxime, A screw-o-(l, 1, and 1 -trifluoro ethane sulfonyl)- 
alpha-dimethylglyoxime, A screw-o-(tert-butane sulfonyl)-alpha-dimethylglyoxime, A screw-o-(perfluoro 
octane sulfonyl)-alpha-dimethylglyoxime, A screw-o-(cyclohexane sulfonyl)-alpha-dimethylglyoxime, A 
screw-o-(benzenesulphonyl)-alpha-dimethylglyoxime, a screw-o-(p-fluorobenzene sulfonyl)-alpha- 
dimethylglyoxime, A screw-o-(p-tert-butylbenzene sulfonyl)-alpha-dimethylglyoxime, Griot KISHIMU 
derivatives, such as a screw-o-(xylene sulfonyl)-alpha-dimethylglyoxime and a screw-o-(camphor sulfonyl)- 
alpha-dimethylglyoxime, A 2-cyclohexyl carbonyl-2-(p-tosyl) propane, beta-keto sulfone derivatives, such 
as a 2-isopropyl carbonyl-2-(p-tosyl) propane, Disulfon derivatives, such as diphenyl disulfon and 
dicyclohexyl disulfon, Nitrobenzyl sulfonate derivatives, such as p-toluenesulfonic acid 2, 6-dinitro benzyl, 
p-toluenesulfonic acid 2, and 4-dinitro benzyl, 1, 2, 3-tris (methane sulfonyloxy) benzene, 1 and 2, 3-tris 
(trifluoromethane sulfonyloxy) benzene, Sulfonate derivatives, such as 1, 2, and 3-tris (p- 
toluenesulfonyloxy) benzene, Phthalimide-IRU-triflate, phthalimide-IRU-tosylate, 5-norbornene -2, 3- 
dicarboxyimide-IRU-triflate, Although imidoyl-sulfonate derivatives, such as 5-norbornene -2, 3- 
dicarboxyimide-IRU-tosylate, 5-norbornene -2, and 3-dicarboxyimide-IRU-n-butyl sulfonate, etc. are 
mentioned Trifluoro methansulfonic acid triphenylsulfonium, trifluoro methansulfonic acid (p-tert-butoxy 
phenyl) diphenyl sulfonium, trifluoro methansulfonic acid tris (p-tert-BUTOKISHIFU) ENIRU sulfonium, 
p-toluenesulfonic-acid triphenylsulfonium, P-toluenesulfonic-acid (p-tert-butoxy phenyl) diphenyl 
sulfonium, Onium salt, such as p-toluenesulfonic-acid tris (p-tert-butoxy phenyl) sulfonium, Bis 
(benzenesulphonyl) diazomethane, bis(prtosyl) diazomethane, Bis(cyclohexyl sulfonyl) diazomethane, bis 
(n-butyl sulfonyl) diazomethane, Bis(isobutyl sulfonyl) diazomethane, bis(sec-butyl sulfonyl) diazomethane, 
Bis(n-propyl sulfonyl) diazomethane, bis(isopropyl sulfonyl) diazomethane, Griot KISHIMU derivatives, 
such as diazomethane derivatives, such as bis(tert-butyl sulfonyl) diazomethane, a screw-o-(p-tosyl)-alpha- 
dimethylglyoxime, and a screw-o-(n-butane sulfonyl)-alpha-dimethylglyoxime, are used preferably. In 
addition, the above-mentioned acid generator is independent, or can also use one sort combining two or 
more sorts. 

[0035] The loadings of an acid generator have desirable 0.2 - 15 weight section to all the base resin 100 
weight sections, and it is desirable to consider as 0.5 - 8 weight section especially. If there are few acid 
yields at the time of exposure, bridge formation effectiveness may be inferior in it being under the 0.2 
weight section and 15 weight sections are exceeded, preservation stability may deteriorate. 
[0036] Furthermore, a base compound can also be added in order to carry out pattern correction when 
raising the preservation stability of the antireflection film or becoming an undercut profile by the positive 
resist. Although the fatty amines of the first class, the second class, and the third class, hybrid amines, 
aromatic amine, heterocycle amines, the nitrogen-containing compound that has a carboxyl group, the 
nitrogen-containing compound which has a sulfonyl group, the nitrogen-containing compound which has a 
hydroxy group, the nitrogen-containing compound which has a hydroxyphenyl radical, an alcoholic 
nitrogen-containing compound, an amide derivative, an imide derivative, etc. are mentioned as such a basic 
compound, especially fatty amine is used suitably. When examples are enumerated as the above-mentioned 
basic compound, as first-class fatty amines Ammonia, monomethylamine, ethylamine, n propylamine, 
isopropylamine, N butylamine, an isob^ttyl amine, a sec-butylamine, a tert-butylamine, Pentylamine, a tert- 
amyl amine, a cyclopentyl amine, Hexylamine, cyclohexyl amine, a heptyl amine, an octyl amine, A nonyl 
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amine, a DESHIRU amine, a dodecyl amine, a cetyl amine, methylene diamine, ethylenediamine, 
tetraethylenepentamine, etc. are illustrated. As fatty amines of the second class Dimethylamine, 
diethylamine, G n propylamine, diisopropylamine, G n butylamine, diisobutylamine, a G sec-butylamine, 
Dipentylamine, JISHIKURO pentylamine, a dihexyl amine, dicyclohexylamine, Diheptylamine, a dioctyl 
amine, a dinonyl amine, a JIDESHIRU amine, Didodecyl amine, JISECHIRU amine, N, and N-dimethyl 
methylene diamine, N, and N-dimethyl ethylenediamine, N, and N-dimethyl tetraethylenepentamine etc. is 
illustrated. As fatty amines of the third class A trimethyl amine, triethylamine, tree n propylamine, A 
triisopropyl amine, tree n butylamine, a TORIISO butylamine, A tree sec-butylamine, tripentylamine, 
tricyclo pentylamine, Trihexyl amine, tricyclo hexylamine, a triheptyl amine, Trioctylamine, a TORINO nil 
amine, a tridecyl amine, tridodecylamine, A TORISE chill amine, N and N, N', N ? -tetramethyl methylene 
diamine, N and N, N\ N f - tetramethylethylenediamine, N and N, N', N'-tetramethyl tetraethylenepentamine, 
etc. are illustrated. 

[0037] Moreover, as hybrid amines, dimethyl ethylamine, methylethyl propylamine, benzylamine, 
phenethylamine, benzyl dimethylamine, etc. are illustrated, for example. As an example of aromatic amine 
and heterocycle amines an aniline derivative (for example, an aniline, N-methylaniline, and N-ethylaniline - 
) N-propyl aniline, N.N-dimethylaniline, 2-methylaniline, 3-methylaniline, 4-methylaniline, ethylaniline, a 
propyl aniline, A trimethyl aniline, 2-nitfoaniline, 3-nitroaniline, 4-nitroaniline, 2, 4-dinitro aniline, 2, 6- 
dinitro aniline, 3, 5-dinitro aniline, Diphenyl (p-tolyl) amines, such as N and N-dimethyl toluidine, A methyl 
diphenylamine, a triphenylamine, a phenylenediamine, a naphthylamine, diamino naphthalene, and a pyrrole 
derivative (for example, a pyrrole --) A 2H-pyrrole, 1 -methyl pyrrole, 2, 4-dimethyl pyrrole, oxazole 
derivatives (for example, oxazole --), such as 2, 5-dimethyl pyrrole, and N-methyl pyrrole A thiazoles 
derivative (for example, a thiazole, an iso thiazole, etc.), such as an isoxazole, an imidazole derivative (for 
example, an imidazole and 4-methyl imidazole — ) Pyrazol derivatives, such as 4-methyl-2-phenylimidazole, 
a furazan derivative, A pyrroline derivative (for example, pyrroline, 2-methyl-l-pyrroline, etc.), a 
pyrrolidine derivative (for example, a pyrrolidine, N-methyl pyrrolidine, and pyrrolidinone — ) Imidazoline 
derivatives, such as N-methyl pyrrolidone, an imidazolidine derivative, a pyridine derivative (for example, a 
pyridine, methylpyridine, and an ethyl pyridine --) A propyl pyridine, a butyl pyridine, 4-(l -butyl pentyl) 
pyridine, Lutidine, a trimethyl pyridine, a triethyl pyridine, a phenyl pyridine, A 3-methyl-2-phenyl 
pyridine, a 4-tert-butyl pyridine, A diphenyl pyridine, a benzyl pyridine, a methoxy pyridine, a butoxy 
pyridine, A dimethoxy pyridine, 1 -methyl-2-pyridone, 4-pyrrolidinopyridine, A l-methyl-4-phenyl pyridine, 
2-(l -ethyl propyl) pyridine, Pyridazine derivatives, such as aminopyridine and a dimethylamino pyridine, A 
pyrimidine derivative, a pyrazine derivative, a pyrazoline derivative, a pyrazolidine derivative, A piperidine 
derivative, a piperazine derivative, a morpholine derivative, indole derivatives, Iso indole derivatives, a 1H- 
indazole derivative, an indoline derivative, A quinoline derivative (for example, a quinoline, 3-quinoline 
carbonitrile, etc.), An isoquinoline derivative, a cinnoline derivative, a quinazoline derivative, a quinoxaline 
derivative, A phthalazine derivative, a pudding derivative, a pteridine derivative, a carbazole derivative, A 
phenanthridine derivative, an acridine derivative, a phenazine derivative, 1, 1 0-phenanthroline derivative, an 
adenine derivative, an adenosine derivative, a guanine derivative, a guanosine derivative, a uracil derivative, 
a uridine derivative, etc. are illustrated. 

[0038] furthermore, as a nitrogen-containing compound which has a carboxyl group For example, an 
aminobenzoic acid, the Indore carboxylic acid, an amino acid derivative for example, a nicotinic acid, an 
alanine, an arginine, an aspartic acid, and glutamic acid — A glycine, a histidine, an isoleucine, a glycyl 
leucine, a leucine, A methionine, a phenylalanine, threonine, a lysine, a 3 -amino pyrazine-2-carboxylic acid, 
As a nitrogen-containing compound which a methoxy alanine etc. is illustrated and has a sulfonyl group, 3- 
pyridine sulfonic acid, As the nitrogen-containing compound which p-toluenesulfonic-acid pyridinium etc. 
is illustrated and has a hydroxy group, the nitrogen-containing compound which has a hydroxyphenyl 
radical, and an alcoholic nitrogen-containing compound 2-hydroxypyridine, amino cresol, 2, 4-quinoline 
diol, 3 -Indore methanol HIDORETO, monoethanolamine, diethanolamine, Triethanol amine, N-ethyl 
diethanolamine, N,N-diethylethanolamine, Tri-isopropanolamine, 2, and 2 ! -imino JIETA Norian, 2- 
aminoethanol, 3-amino-l-propanol, 4-amino-l-butanol, 4-(2-hydroxyethyl) morpholine, 2-(2-hydroxyethyl) 
pyridine, 1 -(2-hydroxyethyl) piperazine, l-[2-(2-hydroxy ethoxy) ethyl] piperazine, piperidine ethanol, l-(2- 
hydroxyethyl) pyrrolidine, l-(2-hydroxyethyl)-2-pyrrolidinone, 3-piperidino -1, 2-propanediol, the 3- 
pyrrolidino -1, 2-propanediol, 8-hydronalium KISHIYURO lysine, 3-KUINUKURIJI Norian, 3-TOROPA 
Norian, 1 -methyl-2-pyrrolidine ethanol, 1-aziridine ethanol, N-(2-hydroxyethyl) phthalimide, N-(2- 
hydroxyethyl) iso nicotinamide, etc. are illustrated. As an amide derivative, a formamide, N-methyl 
formamide, N.N-dimethylformamide, an acetamide, N-methyl acetamide, N,N-dimethylacetamide, a 

'•tVi 
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propione amide, a benzamide, etc. are illustrated. A phthalimide, Succin imide, maleimide, etc. are 
illustrated as an imide derivative. 

[0039] If the compound containing the substituent which contains the aforementioned silicon atom as an 
usable organic solvent in the antireflection film ingredient of this invention, an acid generator, a cross 
linking agent, a bridge formation promotion additive, other additives, etc. dissolve, there will be especially 
no limit. When the examples are enumerated, ketones;3-methoxybutanol, such as a cyclohexanone and a 
methyl-2-amyl ketone, 3-methyl-3-methoxybutanol, l-methoxy-2-propanol, Alcohols, such as l-ethoxy-2- 
propanol; Propylene glycol monomethyl ether, Ethylene glycol monomethyl ether, the propylene glycol 
monoethyl ether, Ethylene glycol monoethyl ether, propylene glycol wood ether, Ether, such as diethylene- 
glycol wood ether; Propylene-glycol-monomethyl-ether acetate, Propylene glycol monoethyl ether acetate, 
ethyl lactate, Pyruvic-acid ethyl, butyl acetate, 3-methoxy methyl propionate, 3-ethoxy ethyl propionate, 
acetic-acid tert-butyl, propionic-acid tert-butyl, Ester, such as propylene-glycol-monomethyl-ether acetate 
and propylene glycol monochrome tert-butyl ether acetate, is mentioned, and although the mixed use of 
these one sort or the two sorts or more can be carried out, it is not limited to these. In this invention, 
diethylene-glycol wood ether, 1 -ethoxy-2-propanol, ethyl lactate, propylene-glycol-monomethyl-ether 
acetate, and these partially aromatic solvents are preferably used also in these organic solvents. The loadings 
of a solvent have the desirable 500 - 1 0,000 weight section to all the base resin 1 00 weight sections, and it is 
desirable to consider as the 1,000 - 5,OO0 r weight section especially. 
[0040] 

[Example] This invention is not limited by these publications, although a synthetic example, the example of 
a polymerization, and an example are shown and this invention is explained concretely hereafter. (Me in the 
following chemical formulas shows a methyl group) 
[0041] (Composition of the silicon content monomers 1-3) 
[Formula 13] 




Me 3 Si-Si-SiM* 8 



SiMe 3 



SiMe 3 



SiMe, 
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According to the following composition approach, by using a tris (trimethylsilyl) silane as starting material, 
1 of silicon content monomer and 3-tris (trimethylsilyl) silyl propyl methacrylate was compounded, and this 
was made into the monomer 1 . The tris (trimethylsilyl) silane of the start raw material of a monomer 1 was 
changed into the dimethyl tris (trimethylsilyl) silyl silane, it changed into the silicon content monomer 2 and 
the nonamethyl cyclo PENTA silane, and the silicon content monomer 3 was compounded. 
[0042] (Example of a polymerization) 

(Polymerization of a polymer 1 - a polymer 5) After dissolving 30g, hydroxy ethyl methacrylate lOg, and 
methyl methacrylate 5g for the above-mentioned monomer 1 in 120ml of toluene in the 500 cc flask and 
fully removing the oxygen in a system, 0.74g of Initiator azobisuisobutironitoriru was taught, the 
temperature up was carried out to 60 degrees C, and the polymerization reaction was performed for 24 
hours. In order to refine the obtained polymer, the methanol was filled with the reaction mixture and the 
obtained polymer was settled. Furthermore, the obtained polymer is melted to an acetone, and the polymer 
was separated and dried after repeating twice actuation of pouring into 51. of methanols and settling a 
polymer. Thus, co-3 of the obtained 23 g white polymer - With light scattering measurement, weight average 
molecular weight is 9,800 g/mol, and tris (trimethylsilyl) silyl propyl methacrylate-co-hydroxyethyl 
methacrylate-co-methyl methacrylate has checked that degree of dispersion (=Mw/Mn) was the polymer of 
1 .90 from the GPC elution diagram. Moreover, the polymer 2 was obtained by the same approach except 
[ all ] having changed the monomer 1 in the polymerization method of a polymer 1 into the monomer 2. 
Moreover, the polymer 3 was obtained &y the same approach except [ all ] having changed the monomer 1 
in the polymerization method of a polymer 1 into the monomer 3. Polymers 4 and 5 were obtained by the 
same approach except [ all ] having changed the preparation ratio of the monomer 1 in the polymerization 
method of a polymer 1, hydroxyethyl methacrylate, and methyl methacrylate. 
[0043] 

[Formula 14] (A polymer 1 - polymer 5) 
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[0044] (Example) It was made to dissolve at a rate which shows the silicone polymer shown by the polymer 
1 - the polymer 5, the acid generator shown by AG 1 and 2 (** 15 reference), and the cross linking agent 
shown by CR 1 and 2 (** 15 reference) in Table 1 in the solvent containing FC-430 (Sumitomo 3M make) 
0.01 % of the weight, and the antireflection film solution was prepared by filtering with the 0. 1 -micrometer 
filter made of fluororesin, respectively. The antireflection film solution was applied on the silicon substrate, 
and with 200 degrees C, and the antireflection film of lOOnm of thickness was formed (it calls for short the 
followings 1-BARC 7). [ 100 degrees C ] [ for 60 seconds ] [ for 90 seconds ] [ 100 degrees C ] [ in order 
for 60 seconds ] the spectrum of a sow plastic company — in quest of the refractive index (n, k) of B ARC 1- 
7 in the wavelength of 193nm, the result was shown in Table 1 by the ellipsomter. Next, the resist liquid 1-3 
for ArF which consists of the resist polymers 1-3 (** 16 reference) for ArF, an acid generator PAG 1 (** 16 
reference), a base additive, and a solvent by the presentation shown in Table 2 was prepared. This resist 
liquid was applied on the silicon substrate in which the above-mentioned antireflection films 1-BARC 7 are 
formed, and the resist membrane layer of 350nm of thickness was formed. [ 100 degrees C ] [ for 60 
seconds ] Subsequently, it exposed with the ArF smallness field aligner (NIKON CORP. make; NA 0.55, 
sigma0.8), BEKU (PEB) during 90 seconds was carried out at 1 10 degrees C, negatives were developed in 
the tetramethylammonium hydroxide (TMAH) water solution 2.38% of the weight, and the pattern of a 
positive type was obtained. The pattern configuration of 0.15micromL/S of the obtained pattern was 
observed, and skirt length, an undercut, and an INT AMIKI SHIN GU phenomenon did not occur near the 
substrate, but it checked that the rectangular pattern was obtained. 
[0045] 

[Formula 15] 
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[Formula 16] 
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[0047] Subsequently, dry etching resistance was tested, first, the presentation which produces the same 
antireflection film (B ARC 1 -7) as what was used for said refractometry, and is shown in Table 2 like the 
above - resist liquid — preparing — as an etching trial by the CHF3/CF4 system gas of these antireflection 
film and the resist film — the Tokyo Electron, Ltd. make — using dry etching system TE-8500P, the 
antireflection film before and behind etching and the thickness difference of a resist were measured, and the 
result was shown in Table 3. Etching conditions are as being shown below. 

A chamber pressure 40PaRF power 1,300W gap 9mmCHF(s)3 quantity of gas flow 30 ml/minCF4 quantity 
of gas flow 30 ml/minAr quantity of gas flow 100 ml/min time amount 10sec[0048] 
[Table 1] 
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[0049] 

[Table 2] 
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[Table 3] 
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[0051] As shown in Tables 1 and 3, k value of a refractive index is 0.3 or more, and is only the absorbancy 
index which can demonstrate sufficient acid-resisting effectiveness, and any BARC is [ the rate of dry 
etching ] a rate quick enough compared with a resist. Moreover, it was admitted that the resist configuration 
after patterning was also good. 
[0052] 

[Effect of the Invention] By this invention, an antireflection film with a quick etching speed is obtained 
highly [ etch selectivity ] to a resist, and this antireflection film has only the absorbancy index which can 
demonstrate sufficient acid-resisting effectiveness, and the resist configuration after patterning is also good. 



[Translation done.] 



http ://www4 . ipdl .ncipi . go .j p/cgi -bin/tran_web_cgi_ej j e 



6/27/2006 



JP„2002-107938,A [DRAWINGS] 



Page 1 of 1 



* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1 
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[Translation done.] 
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